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ABSTRACT

e 1includes a vehicle body having a front and a rear.

n1cle rear bumper assembly 1s located at the rear of the

nody. The vehicle rear bumper assembly includes a

bumper beam reinforcement member having an upper part,
a lower part and a rearward most part extending between the
upper part and the lower part. A bumper cover extends over
the upper part. A mechanical extending component 1s
located 1n the bumper reinforcement member. The mechani-
cal extending component has a retracted configuration
located below the bumper cover and an extended configu-
ration where the mechanical extending component pen-
ctrates through the bumper cover in response to a low-
energy impact to the rearward most part of the bumper beam
reinforcement member.
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BUMPER ASSEMBLIES FOR VEHICLES
INCLUDING LOW-ENERGY IMPACT
INDICATORS

TECHNICAL FIELD

The present specification generally relates to bumper
assemblies for vehicles and, more specifically, to bumper
assemblies for vehicles that include low-energy impact
indicators.

BACKGROUND

Bumper assemblies, particularly rear bumper assemblies,
may be used for more than their impact characteristics. For
example, users may utilize bumper assemblies to sit or lean
on or place objects on while outside the vehicle. For many
truck owners, the rear bumper may provide a step as a rest
for a foot of the user when ascending to or descending from
a truck bed of the truck. In these cases, the rear bumper may
experience a substantial vertical load due to the user’s
weight and any objects carried by the user onto the truck
bed.

It 1s not unusual for bumper assemblies to experience
low-energy impacts, which may not appear visually to aflect
structures of the bumper assemblies. However, some low-
energy 1mpacts may reduce the structural integrity of the
bumper structures, with little to no outside visual indication.
Accordingly, a need exists for bumper assemblies that

include low-energy impact indicators.

SUMMARY

In one embodiment, a vehicle includes a vehicle body
having a front and a rear. A vehicle rear bumper assembly 1s
located at the rear of the vehicle body. The vehicle rear
bumper assembly includes a bumper beam reinforcement
member having an upper part, a lower part and a rearward
most part extending between the upper part and the lower
part. A bumper cover extends over the upper part. A
mechanical extending component 1s located 1n the bumper
reinforcement member. The mechanical extending compo-
nent has a retracted configuration located below the bumper
cover and an extended configuration where the mechanical
extending component penetrates through the bumper cover
in response to a low-energy impact to the rearward most part
of the bumper beam reinforcement member.

In another embodiment, a vehicle rear bumper assembly
includes a bumper beam reinforcement member having an
upper part, a lower part and a rearward most part extending,
between the upper part and the lower part. A bumper cover
extends over the upper part. A mechanical extending com-
ponent 1s located 1n the bumper reinforcement member. The
mechanical extending component has a retracted configura-
tion located below the bumper cover and an extended
configuration where the mechanical extending component
penetrates through the bumper cover in response to a low-
energy impact to the rearward most part of the bumper beam
reinforcement member.

In another embodiment, a method of providing an 1ndi-
cation to a vehicle user that a vehicle rear bumper assembly
has experienced a low-energy rear impact 1s provided. The
method 1ncludes engaging an impact barrier with a vehicle
rear bumper assembly. The vehicle rear bumper assembly
includes a bumper beam reinforcement member having an
upper part, a lower part and a rearward most part extending,
between the upper part and the lower part. A bumper cover
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extends over the upper part. A mechanical extending com-
ponent 1s located 1n the bumper reinforcement member. The
mechanical extending component has a retracted configura-
tion located below the bumper cover and an extended
configuration where the mechanical extending component
penetrates through the bumper cover. The mechanical
extending component 1s moved to the extended configura-
tion 1n response to a low-energy impact during the step of
engaging the impact barrier.

These and additional features provided by the embodi-
ments described herein will be more fully understood in
view ol the following detailed description, 1n conjunction
with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The embodiments set forth 1n the drawings are 1llustrative
and exemplary in nature and not intended to limait the subject
matter defined by the claims. The following detailed descrip-
tion of the 1llustrative embodiments can be understood when
read in conjunction with the following drawings, where like
structure 1s indicated with like reference numerals and 1n
which:

FIG. 1 depicts a perspective view of a vehicle, according,
to one or more embodiments shown and described herein;

FIG. 2 depicts a perspective view of a vehicle rear bumper
assembly of the vehicle of FIG. 1 1n 1solation, according to
one or more embodiments shown and described herein;

FIG. 3 depicts a diagrammatic, side section view of the
vehicle rear bumper assembly of FIG. 2 including a low-
energy 1mpact indicator, according to one or more embodi-
ments shown and described herein:

FIG. 4 depicts the vehicle rear bumper assembly of FIG.
3 with the low-energy impact indicator moved from a
retracted configuration to an extended configuration, accord-
ing to one or more embodiments shown and described
herein;

FIG. § illustrates a top view of a mechanical extending
component of the low-energy impact indicator of FIG. 4
extending through a bumper cover of the vehicle rear
bumper assembly of FIG. 2, according to one or more
embodiments shown and described herein; and

FIG. 6 1illustrates a method of providing an indication to
a vehicle user that the vehicle rear bumper assembly has
experienced a low-energy impact above a predetermined
threshold using the low-energy impact indicator of FIG. 3,
according to one or more embodiments shown and described
herein.

DETAILED DESCRIPTION

Embodiments described herein generally relate to
vehicles and bumper assemblies that include low-energy
impact indicators. The low-energy impact indicators may
ordinarily be hidden within the bumper of the bumper
assemblies, behind a bumper fascia and below a bumper
cover. The low-energy impact indicator may include a
mechanical extending component that 1s located within the
bumper. In a retracted configuration, the mechanical extend-
ing component remains hidden with the bumper and remains
hidden under normal operation conditions. Upon a suflicient
low-energy impact to the bumper, the mechanical extending
component may extend outward and pierce the bumper
cover and/or bumper fascia 1 an extended configuration to
expose a head portion of the mechanical extending compo-
nent. The head portion of the mechanical extending com-
ponent may remain exposed 1n the extended configuration to
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provide an indication that the bumper assembly may be
structurally compromised to some degree. This indication
can provide an opportunity for the vehicle user to service the
bumper assembly, even with little or no visible indication
other than the exposure of the mechanical extending com-
ponent.

As used herein, the term “vehicle longitudinal direction”

refers to the forward-rearward direction of the vehicle (1.e.,
in the +/—vehicle X-direction depicted 1n FIG. 1). The term
“vehicle lateral direction” refers to the cross-vehicle direc-
tion (1.e., in the +/—vehicle Y-direction depicted 1in FIG. 1),
and 1s transverse to the vehicle longitudinal direction. The
term ““vehicle vertical direction” refers to the upward-down-
ward direction of the vehicle (i.e., in the +/—vehicle Z-di-
rection depicted in FIG. 1). Further, the terms “inboard,”
“imnward,” “outboard” and “outward” are used to describe the
relative positioning of various components of the vehicle.
Referring to FIG. 1, the terms “outboard” or “outward” as
used herein refers to the relative location of a component in
direction 2 with respect to a vehicle centerline 4. The term
“mmboard” or “mmward” as used herein refers to the relative
location of a component 1n direction 6 with respect to the
vehicle centerline 4. Because the vehicle structures may be
generally symmetrical about the vehicle centerline 4, the
direction to which use of terms “inboard,” “inward,” “out-
board” and “‘outward” refer may be mirrored about the
vehicle centerline 4 when evaluating components positioned
along opposite sides of the vehicle 10.

Referring to FIG. 1, the vehicle 10 includes a vehicle body
12 having a front 14, a rear 16 and sides 18 and 20 that
extend between the front 14 and the rear 16 in the vehicle
longitudinal direction. In the illustrated embodiment, the
vehicle 10 1s a truck including a cargo area 22 that 1s formed
rearward of a cabin area 24 by sidewalls 26 and 28, floor 30
and a tailgate assembly 32 that i1s located between tailgate
posts 34 and 36. The tailgate posts 34 and 36 may include
taillights 38 and 40 and latch components (e.g., strikers) that
can releasably connect to the tailgate assembly 32 {for
releasably latching the tailgate assembly 32 1n a raised
configuration, as shown. The tailgate assembly 32 may
include a tailgate handle assembly 42 that can be used to
release the tailgate assembly 32 from the latch components
in order to place the tailgate assembly 32 in a lowered
position. In the lowered position, the floor 30 may be
extended outward beyond a vehicle rear bumper assembly
44 and 1ncreased access to the cargo area 22 can be provided.
In some embodiments, the tailgate assembly 32 may be
removable from the cargo area 22.

The vehicle rear bumper assembly 44 1s located below the
tailgate assembly 32 and extends rearward from the tailgate
assembly 32 in the vehicle longitudinal direction. The
vehicle rear bumper assembly 44 has a step portion 46
located 1n a center of the vehicle rear bumper assembly 44
and side portions 48 and 50 located at opposite sides of the
step portion 46. The step portion 46 may be a recessed
portion having an upper surtace 32 that 1s recessed generally
below upper surfaces 54 and 56 of the side portions 48 and
50. Such a recessed arrangement for the step portion 46 can
provide a lowered step area that 1s closer to the ground than
at the side portions 48 and 50. In other embodiments, the
upper surfaces may be of a substantially constant elevation
or other switable configurations, such as multiple step por-
tions.

Referring to FI1G. 2, the vehicle rear bumper assembly 44
1s 1llustrated 1n 1solation and includes a bumper beam
reinforcement member 60 that 1s covered by a rear bumper
tascia 62. The rear bumper fascia 62 extends generally over
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a width of the bumper beam reinforcement member 60 1n the
vehicle lateral direction. The bumper beam reinforcement
member 60 may be beam-shaped having a bumper rein-
forcement body 64 having a rear portion 66 that extends 1n
the vehicle lateral direction and side portions 68 that extend
in the vehicle longitudinal direction forming a somewhat
U-shaped bumper reinforcement body 64. In the illustrated
embodiment, the bumper reinforcement body 64 1s generally
formed of a plastic material. Suitable plastic materials for
the bumper reimnforcement body 64 and the rear bumper
fascia 62 may include thermoplastic olefins, polycarbonates,
polyesters, polypropylene, polyurethanes, polyamides, or
combinations thereolf with, for instance, glass fibers, for
strength and structural rigidity.

The bumper beam reinforcement member 60 including
the bumper reinforcement body 64 may be a unitary molded,
monolithic bumper reinforcement body 64 formed of mul-
tiple portions including end portions 70 and central portion
72. In the illustrated example, the end portion 70 may be
formed of multiple webs 74 that can extend 1n the vehicle
vertical, lateral and longitudinal directions that form a
somewhat honeycomb structure that provides reinforcement
at the end portion 70. The central portion 72 may be formed
ol a solid structure that provides reimnforcement at the central
portion 72. Located above and covering the bumper rein-
forcement body 64 1s a bumper cover 76. The bumper cover
76 may be part of the rear bumper fascia 62 or may be a
separate component located below or underneath the rear
bumper fascia 62. In either mstance, the bumper cover 76
may be considered a component of the bumper fascia 62.

The bumper beam reinforcement member 60 may be
covered at the end portion 70 by an outer bumper reinforce-
ment cover 78. The outer bumper reinforcement cover 78
may be formed separately from the rear bumper fascia 62
and attached thereto, or the outer bumper reinforcement
cover 78 may be an integral part and formed with the rear
bumper fascia 62. In either instance, the outer bumper
reinforcement cover 78 may be considered a component of
the bumper fascia 62. The outer bumper reinforcement cover
78 may include a rear portion 80 and a side portion 82. The
rear portion 80 may extend in the vehicle lateral direction
and the side portion 82 may extend 1n the vehicle longitu-
dinal direction to generally cover the end portion 70 of the
bumper reinforcement body 64.

Upon a low-energy impact to the vehicle rear bumper
assembly 44, 1t may be possible to aflect the structural
integrity of the bumper beam remnforcement member 60.
Such a low-energy impact to the vehicle rear bumper assem-
bly 44 may have mimimal eflect on the rear impact charac-
teristics of the vehicle rear bumper assembly 44, 1f at all, and
may not be readily discernible visually that any impact
occurred. However, low-energy impacts to the vehicle rear
bumper assembly 44 may reduce the structural integrity of
the bumper beam reinforcement member 60 depending on
the characteristics of the low-energy 1mpact. For example,
the low-energy impact or multiple low-energy impacts over
time may rupture one or more of the webs 74 of the end
portion 70 of the bumper reinforcement body 64. These
low-energy 1impacts may reduce the structural integrity of
the vehicle rear bumper assembly 44 1n the vehicle vertical
direction. As discussed above, users may utilize the vehicle
rear bumper assembly 44 for more than impact characteris-
tics, such as a step for climbing into the cargo area 22 or for
placing a heavy object for loading into the cargo area 22.
These activities can place a substantially vertical load on the
vehicle rear bumper assembly 44 as represented by arrow

34.
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Referring to FIG. 3, the vehicle rear bumper assembly 44
1s provided with a low-energy impact indicator 100. The
vehicle rear bumper assembly 44 includes the bumper beam
reinforcement member 60 and the rear bumper fascia 62 that
extends over the bumper beam reinforcement member 60.
The bumper cover 76, which may be a separate component
or part of the bumper fascia 62 provides the upper surface 56
of the vehicle rear bumper assembly 44 that can be seen
from outside the vehicle 10 and may be used as a load
bearing surface, as described above. Beneath the bumper
cover 76 1s the bumper beam reinforcement member 60. The
bumper beam reinforcement member 60 may include an
upper part 104 and a lower part 106 (FI1G. 2). The upper part
104 may provide an outermost surtace 108 upon which the
bumper cover 76 rests under ordinary operating conditions.
The bumper beam reinforcement member 60 may also
include a forward most part 110 and a rearward most part
112. The forward most part 110 may be nearest the tailgate
assembly 32 (FIG. 1) and the rearward most part 112 may be
covered by the bumper fascia 62. In some embodiments, a
space 115 may be provided between the rearward most part
112 of the bumper beam reinforcement member 60 and the
bumper fascia 62. Such an arrangement can provide a gap
that can be traversed between the bumper fascia 62 and the
bumper beam reinforcement member 60 before the bumper
fascia 62 contacts the rearward most part 112 under a
low-energy 1impact condition.

As described above, the bumper reinforcement body 64
may 1nclude a number of webs 74 that extend though the
bumper reinforcement body 64. In the illustrated example,
the bumper reinforcement body 64 includes webs 74a and
74b, which may be referred to a guide webs. The guide web
74a extends from the rearward most part 112 of the bumper
reinforcement body 64 to the outermost surface 108. Like-
wise, the guide web 745 extends from the rearward most part
112 to the outermost surface 108. In some embodiments, the
guide webs 74a and 74b may extend outwardly from the
bumper fascia 62 (or outer bumper reinforcement cover 78).
The guide web 74a and the guide web 745 may be spaced-
apart from each other to form a guide channel 114 therebe-
tween. While separate guide webs 74a and 74b are 1llus-
trated, the guide webs 74a and 74b may be a continuous
guide web, such as forming a tube that extends from the
rearward most part 112 to the outermost surface 108. The
guide channel 114 extends generally from the rearward most
part 112 of the bumper remnforcement body 64 to the
outermost surface 108, thereby defimng an arcuate guide
channel 114 that extends continuously from the rearward
most part 112 to the outermost surface 108. As will be
discussed below, the guide channel 114 provides a guide
track 116 along which a mechanical extending component
118 can follow during a predetermined low-energy impact
condition.

The mechanical extending component 118 1s positioned
within the guide channel 114. The mechanical extending
component 118 includes a component body 120 having a
rearward most end 122 that 1s located nearest the rearward
most part 112 of the bumper reinforcement body 64 and a
forward most end 124 that i1s located nearest the outermost
surface 108. In some embodiments, the rearward most end
122 may be rounded as illustrated; however, in other
embodiments the rearward most end 122 may be squared.
The forward most end 124 may be pointed having a tapered
portion 126 that ends at an apex 128. The component body
120 may be generally rounded or rod-shape and extend
between the forward most end 124 and the rearward most
end 122. The component body 120 may be curved, at least

10

15

20

25

30

35

40

45

50

55

60

65

6

on an inner side 130 that corresponds to or matches a radius
of curvature of the guide track 116 provided by the guide
channel 114 and the guide web 74a. The component body
120 may be formed from any suitable relatively hard mate-
rial, such as hard plastic materials and/or metal.

FIG. 3 illustrates the mechanical extending component
118 1n a retracted configuration where the forward most end
124 15 recessed into the guide channel 114, beneath the
bumper cover 76 and the rearward most end 122 abuts the
bumper fascia 62 through a rear opening 132 in the rearward
most part 112. The forward most end 124 may also be
recessed below a top opening 134 1n the upper part 104 of
the bumper reinforcement body 64. The mechanical extend-
ing component 118 1s in the recessed configuration with the
vehicle 10 under normal operating conditions. With the
mechanical extending component 118 1n the retracted con-
figuration, no ndication of a low-energy impact 1s provided
by the low-energy impact indicator 100.

FIG. 4 illustrates the mechanical extending component
118 1n an extended configuration, positioning the forward
most end 124 above the bumper cover 76 1n a low-energy
impact indicated position. As can be seen by FIG. 4, as an
impact barrier B engages the bumper fascia 62, the bumper
fascia 62 (or outer bumper reimnforcement cover 78) 1s moved
forward in the direction of arrow 136. As the vehicle rear
bumper assembly 44 moves rearward (or the impact barrier
moves forward), the rearward most end 122 1s also moved
forward. If the speed in which the vehicle rear bumper
assembly 44 impacts the impact barrier B 1s above a pre-
determined threshold (e.g., at least about 1.5 mph, such as at
least about 2.5 mph, such as at least about 5 mph), the
mechanical extending component 118 moves from the
retracted configuration of FIG. 3 to the extended configu
ration of FIG. 4.

To move the mechanical extending component 118 to the
extended configuration, the impact barrier B continues to
move 1nto the bumper beam reinforcement member 60,
pushing on the rearward most part 112 and the rearward
most end 122 of the mechanical extending component 118.
In some embodiments, to {facilitate extension of the
mechanical extending component 118, the guide web 745 1s
forced to fracture at a location 140. In some embodiments,
the guide web 745 may have a region of weakness (e.g., a
region of reduced thickness, a score line, etc.) at the location
140 such that the guide web 74b fractures in a predictable
fashion under the predetermined conditions. In some
embodiments, the rupturing of the guide web 74 allows the
radius of curvature of the guide web 74a to decrease, which
can further aid the mechanical extending component 118 to
extend.

Further movement of the impact barrier B into the bumper
beam reinforcement member 60 causes the forward most
end 124 to engage the bumper cover 76. As noted above, the
bumper cover 76 may be part of the bumper fascia 62 or the
bumper cover 76 may be a separate component. The size and
shape of the forward most end 124 and the material of the
component body 120 are selected such that the forward most
end 124 pierces through the bumper cover 76 under the
predetermined low-energy impact conditions. In some
embodiments, the bumper cover 76 may have a region of
weakness at the location where the forward most end 124 of
the mechanical extending component engages the bumper
cover 76. Once the impact barrier B 1s removed from the
bumper beam reinforcement member 60, the forward most
end 124 of the mechanical extending component 118
remains visible outside the bumper cover 76. In some
embodiments, the forward most end 124 may have a hook-




US 10,207,667 B2

7

like feature that inhibits retraction of the mechanical extend-
ing component 118 into the guide channel 114 once the
forward most end 124 extends through the bumper cover 76.

Referring to FIG. 5, as an example, the forward most end
124 of the mechanical extending component 118 i1s 1llus-
trated 1n the extended configuration. In the extended con-
figuration, the forward most end 124 1s visible from outside
the vehicle rear bumper assembly 44 with penetration
through the bumper cover 76. In some embodiments, the
forward most end 124 may be provided a color that is
different from the bumper cover 76, such that the presence
of the forward most end 124 1s highlighted relative to the
bumper cover 76. In the illustrated example, the forward
most end 124 also penetrates through one or more anti-slip
ridges 142 of increased thickness that are provided by the
bumper cover 76.

Referring again to FIGS. 3 and 4, 1n some embodiments,
the vehicle rear bumper assembly 44 may include a detector
144, such as a proximity sensor that i1s used to detect
movement of the mechanical extending component 118. In
some embodiments, the detector 144 may be located outside
the vehicle rear bumper assembly 44, as shown, to detect the
forward most end 124 of the mechanical extending compo-
nent 118 only when the forward most end 124 penetrates the
bumper cover 76. In other embodiments, the detector 144
may be located within the vehicle rear bumper assembly 44
to detect movement of the mechanical extending component
118 within the vehicle rear bumper assembly 44. The
detector 144 may be connected to a controller 146 (e.g., a
vehicle ECU), which may receive a signal from the detector
144 upon detection of movement of the mechanical extend-
ing component 118. The detector 144 may, 1n turn, control
operation of an indicator 148 (e.g., an indicator light) that
may be i1lluminated on an 1nstrument panel of the vehicle 10,
which can indicate that the vehicle rear bumper assembly 44
may need servicing.

Referring to FIG. 6, a method 150 of providing an
indication to a vehicle user that the vehicle rear bumper
assembly has experienced a low-energy rear impact 1s pro-
vided. At step 152, the impact barrier B engages the bumper
fascia 62 of the vehicle rear bumper assembly 44 at a
relatively low rate of speed (e.g., no more than about 5 mph).
This impact may occur during a rear impact test or when the
vehicle 10 1s 1n reverse, as examples. Due to this engage-
ment, the bumper fascia 62 i1s deflected forward in the
vehicle longitudinal direction until the impact barrier B
engages the rearward most part 112 of the bumper beam
reinforcement member 60 at step 154. Continued movement
of the impact barrier B into the bumper beam reinforcement
member 60 causes movement of the mechanical extending,
component 118 within the guide channel 114 at step 156. At
step 158, due to the shape of the guide channel 114 and the
mechanical extending component 118, the mechanical
extending component 118 and the forward most end 124
moves toward the bumper cover 76. At step 160, the guide
web 746 ruptures thereby facilitating movement of the
mechanical extending component 118 within the guide chan-
nel 114. With engagement of the forward most end 124 of
the mechanical extending component 118 and the bumper
cover 76, the forward most end 124 penetrates through the
bumper cover 76 at step 162. At step 164, the forward most
end 124 of the mechanical extending component 118
becomes exposed above the bumper cover 76 thereby 1ndi-
cating a low-energy impact to the vehicle rear bumper
assembly 44 has occurred of suilicient magnitude to actuate
the low-energy impact indicator 100. In some embodiments,
the detector 144 may detect movement of the mechanical
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extending component 118 at step 166. At step 168, the
indicator light 148 may be 1lluminated, which can provide
the vehicle operator an indication that the vehicle rear
bumper assembly 44 has experienced a low-energy impact
event.

The above-described low-energy impact indicators can
provide a vehicle operator with an indication that the vehicle
rear bumper assembly has experienced a low-energy impact
event. In some 1nstances, such a low impact energy event
may aflect the structural integrity of the bumper beam
reinforcement member, such as the ability to resist vertical
forces due to loads placed on the vehicle rear bumper
assembly. The presence of the forward most end above the
bumper cover can provide a signal to the vehicle operator to
have the wvehicle rear bumper assembly serviced, even
though little, 1f any, visible damage to the vehicle bumper
assembly 1s present. While a single low-energy impact
indicator 1s described above, there may be multiple low-
energy i1mpact indicators located along the vehicle lateral
direction of the vehicle rear bumper assembly. For example,
cach low-energy impact indicators may be located 1n both
side portions of the vehicle rear bumper assembly. Such an
arrangement may allow for detection of a variety of low-
energy impact events from a variety of impact directions. In
some embodiments, the multiple low energy impact indica-
tors may be tuned to extend upon an occurrence of a
low-energy 1mpact event of diflering magnitudes.

It 1s noted that the terms “substantially” and “about” may
be utilized herein to represent the inherent degree of uncer-
tainty that may be attributed to any quantitative comparison,
value, measurement, or other representation. These terms
are also utilized herein to represent the degree by which a
quantitative representation may vary from a stated reference
without resulting 1n a change in the basic function of the
subject matter at 1ssue.

While particular embodiments have been illustrated and
described herein, it should be understood that various other
changes and modifications may be made without departing
from the spirit and scope of the claimed subject matter.
Moreover, although various aspects of the claimed subject
matter have been described herein, such aspects need not be
utilized 1n combination. It i1s therefore intended that the
appended claims cover all such changes and modifications
that are within the scope of the claimed subject matter.

What 1s claimed 1s:

1. A vehicle comprising:

a vehicle body having a front and a rear;

a vehicle rear bumper assembly located at the rear of the
vehicle body, the vehicle rear bumper assembly com-
prising:

a bumper beam reinforcement member having an upper
part, a lower part and a rearward most part extending,
between the upper part and the lower part;

a bumper cover extending over the upper part; and

a mechanical extending component located 1n the bum-
per reinforcement member, the mechanical extend-
ing component having a retracted configuration
located below the bumper cover and an extended
configuration where the mechanical extending com-
ponent pierces through the bumper cover forming a
hole therethrough 1n response to a low-energy impact
to the rearward most part of the bumper beam
reinforcement member.

2. The vehicle of claim 1, wherein the mechanical extend-

ing component penetrates through the bumper cover only 1n




US 10,207,667 B2

9

response to the low-energy impact to the rearward most part
of the bumper beam reinforcement member ol above a
predetermined threshold.

3. The vehicle of claim 1, wherein the bumper beam
reinforcement member comprises a guide web that provides
a guide track along which the mechanical extending com-
ponent travels.

4. The vehicle of claim 3, wherein the guide web 1s
arcuate 1n shape providing the guide track extending from
the rearward most part to the upper part of the bumper beam
reinforcement member.

5. The vehicle of claim 4, wherein the mechanical extend-
ing component 1s arcuate i shape.

6. The vehicle of claim 1 further comprising a bumper
tascia that covers the rearward most part of the bumper beam
reinforcement member.

7. The vehicle of claim 6, wherein the mechanical extend-
ing component imcludes a rearward most end located nearer
the bumper fascia and a forward most end located nearer the
bumper cover.

8. The vehicle of claim 1, wherein the bumper beam
reinforcement member 1s a unitary molded plastic bumper
beam reinforcement member.

9. A vehicle rear bumper assembly comprising:

a bumper beam reinforcement member having an upper
part, a lower part and a rearward most part extending
between the upper part and the lower part;

a bumper cover extending over the upper part; and

a mechanical extending component located 1n the bumper
reinforcement member, the mechanical extending com-
ponent having a retracted configuration located below
the bumper cover and an extended configuration where
the mechanical extending component penetrates
through the bumper cover in response to a low-energy
impact to the rearward most part of the bumper beam
reinforcement member;

wherein the bumper beam remnforcement member com-
prises a guide web that provides a guide track along

which the mechanical extending component travels.

10. The vehicle rear bumper assembly of claim 9, wherein
the mechanical extending component penetrates through the
bumper cover only 1n response to the low-energy 1impact to
the rearward most part of the bumper beam reinforcement
member of above a predetermined threshold.

11. The vehicle rear bumper assembly of claim 10,
wherein the guide web 1s arcuate 1n shape providing the
guide track extending from the rearward most part to the
upper part of the bumper beam reinforcement member.

12. The vehicle rear bumper assembly of claim 11,
wherein the mechanical extending component 1s arcuate in
shape.
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13. The vehicle rear bumper assembly of claim 9 further
comprising a bumper fascia that covers the rearward most
part of the bumper beam reinforcement member.

14. The vehicle rear bumper assembly of claim 13,
wherein the mechanical extending component includes a
rearward most end located nearer the bumper fascia and a
forward most end located nearer the bumper cover.

15. The vehicle rear bumper assembly of claim 9, wherein
the bumper beam reinforcement member 1s a unitary molded
plastic bumper beam reinforcement member.

16. A method of providing an indication to a vehicle user
that a vehicle rear bumper assembly has experienced a
low-energy rear impact, the method comprising:

engaging an impact barrier with a vehicle rear bumper
assembly, the vehicle rear bumper assembly compris-
ng:
a bumper beam reinforcement member having an upper
part, a lower part and a rearward most part extending
between the upper part and the lower part;

a bumper cover extending over the upper part; and

a mechanical extending component located 1n the bum-
per reinforcement member, the mechanical extend-
ing component having a retracted configuration
located below the bumper cover;

moving the mechanical extending component to an
extended configuration in response to a low-energy
impact during the step of engaging the impact barrier,
the mechanical extending component piercing through
the bumper cover forming a hole therethrough as the
mechanical extending component moves to the
extended configuration.

17. The method of claim 16, wherein the bumper beam
reinforcement member 1s a unitary molded plastic bumper
beam remnforcement member.

18. The method of claim 16, wherein the mechanical
extending component penetrates through the bumper cover
only in response to the low-energy impact of above a
predetermined threshold.

19. The method of claim 16, wherein the bumper beam
reinforcement member comprises a guide web that provides
a guide track along which the mechanical extending com-
ponent travels.

20. The vehicle rear bumper assembly of claim 9, wherein
the mechanical extending component pierces through the
bumper cover forming a hole therethrough 1n response to a
low-energy 1impact to the rearward most part of the bumper
beam reinforcement member.
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